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AND USE THEREOF 

(57)Abstract: 

PURPOSE: To provide a heat-resistant polymer which 
controls electrochemical redox potential and degree of 
depolarization by reacting a specific quinoline or 
isoquinoline dihalide with an Ni (0) compd. 
CONSTITUTION: A poly(quinolindiyl) polymer of formula 
III or a poly(isoquinolindiyl) polymer of formula IV having 
a degree of polymn. (n) of 5 or higher is manufactured by 
reacting a quinoline dihalide of formula I or an 
isoquinoline dihalide of formula II, which is obtd. by 
substituting halogen atoms for two hydrogen atoms at 
arbitrary positions of quinoline or isoquinoline, a 
condensed heterocyclic compd., with an Ni (0) compd. or 
by electrolytically reducing the dihalide in the presence 
of an Ni compd. 
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4- *MM n&ttT'WZtircb'-Vy?. disk- try 
?«{fctt, #U (tf'jy'y- 2, 5- yV/l/) T-tf&n 

zntiLt&imvmT'&^rzo #u (tru y*y- 2, 5 

- &£©«&?- n^cF-^y^ftSft^J 

-2,5- yV;W fcS^fc£fla©jr««l6*fco© 
T% ±C«Stfb*WK-tr yytcfev^t nl'NO F- 

©#y wv*yy>i, 4- fi^#* x y 30 

feu «sMb*WK-ifyyfc43Jt««^fcra«ofe© 
Sfctfjisnfco 4«Lfc^'j (^y+yjy- 1, 4 

xio" 3 Scm" 3 (->*^yx-«ty^-h;W ©#* 

#y Yttnm&mfrf-itnmc F-e y^2-esftg 
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12 

[0 0 6 2] 

[fP3©ajn] *«woji?u Wv) *yy^;n 
yjfrm^vm^m^mvhZo x, *-©$3£fc: 

«t o TflBlfiJiifi*, *»{b¥«BfKl7G*ffi* a y h p 
-;i/f § c £ * § * £\ ft*© # u 7 u - v y ic & 

[0 0 6 3] X. *»W©3ErffifcJ:ntf» »ST'S5 
ao tf ym<D&&tiLWlc «fc 0 * y v-©;jg£iag£IE5t 
KSItibScfcjytH*, *g£ffi1Itfgfcsa*©JKy 

y) *yuys*K*fc£i«*s bps* 
5, 8->^np+/'jy 4, 7- ^nn+yy 
x 1, 4- v^nn-ry+y uyfe<fctf5. 8- y*? 
n a y y*y y y J; y iuiEHfiSfliJ l ©#j£fc?P CT^n 
^fftfffcfi^f* (a) , (b) , (c) Rtf (d) ©IR 

y y y«*«t tf-Y y*y u y«fcf$w©(WRtffi5ns 

tf, C- H®n$ftJg|(i&lffl|«i«aiftt«:S^<iRiRtr 

tifesi? u v-tt^-rnfe^pn^ * p n *;ua^c nr» -p 

WJV-©' H- NMR h;UT'«7-10ppm 

tc*y y y&t>v y+y y ynyp h yw-ttmm 

?nfc 0 13 C- NMR T't> 120-160 ppm WJ> 

h&om' y*y u y«t*-#yotr-^3b^snfe. 
H2tc#u (*yjy- 4.7- y*-r;b) o u c-nmrx 

^^F;U*sr"To ctifioeSfrfi, ^fuS^MSUL 

fc^u (-ry) *yuy^#e.tiaci:*^Sc 
[0ffi©fsm*^] 

[0 1 ] *»^©*S^©IRX^^ F;U*^-T*HT 
[02] *^©S^©-^J©' 3 C- NMR X^h;l/ 

a #u (*yjy- 5, 8- *Mfr) 

b si?u (+y;y- 4,7- yv^) 
c #«j (-ry+yuy- 1, a- yV;u) 
d si;u (yy+yjy- 5, 8- yv;i/) 



(8) 
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[01] 



[02] 




3000 2000 (500 1000 



500 



(a) tf')Wr/-5.8- 9 MM 




CDCI: 



ppw '50 '00 50 0 

,3 C-NMf? X'VVHU 



VPWHSE 1 ] 

mmmmmzi mmm 

[000 1] 

y yjtxMv*/ u Wf*i2 *Bt©;Jcjise 
)V) m^fo wlt. t*i&*i8*LT#y wv) *y 

[0 0 0 2] 

y) „ *y (2, 5- fi-uv) , tfy d , 4- 
n6o#y (ry-uy) t*?§gf* (asf s #) 



HSfrfJ 34#, 848 H (1985) ] . $fc, ±*tfc}&o 

m. mtf2, 5- try^>^^s*R««rit¥ffit 
■r*s^«a7cbT^«stifeJi«tt*Ktf«Fia¥i- 

[0 0 0 3] 

fc»H©#u cry -no ttwwfflWfcjrrs»»tt 
mif* fit*®*'; (.rv-uy) timzz®. 

54#, 306H (1986) ] fctta&5«r«*fltAfe3|? 

y-?-/vy-ry-tff#e>na= 

[0 0 0 4] *^{± x cin^<D^?5E£Dti:, frU^ 

?«Bft*#ra#y (7y-uy) *ass-r^<«atw 

[0 0 0 5] *»HB©BWtt, £ttfc»&tt£WLfrO 



(9) 
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So 

[0006] *«w©ai©B«ttz:<o«fc5*«f«3a:*y 

[0 0 0 7] 

CiHl*»tt-r £ft46©^g] ±»B«H\ !te«l»jt 
lit 51 




lit 6] 




( n ) # 5 «±t»* # y (-r v) +y u yvjjv 
iticz-Drmmsnzo ccx\ n&m (n) tf5*« 

a (n) # 20ttea©t,o$T»<o*»ifla^<*i:^©fli 

[0008] ±§efi-g#{±> y yxti-Y v*/ u > 

ffit© 2 *Bf©7jc«g?*/\DyyfciiijiLrc, #©{b 
7Xfctfb85£ 

[ft 7] 



[ft 8] 

Ar-X + Ar' -X + NiLm 
(C<1T% Ar&tfAr' tt^SfllS^ XttMD^yjg? 

*;Wb£to*g-r. ) 

[0 0 1 5] fi£oT> »ffifc2jBOADy>*tfS 

2 • X-Ar" -X + NiLm -» X-Ar" 
[fb 1 1 ] 

X-(Ar " )n.-X + X-(Ar" )ru-X + NiLm 



y y*?* 1 ?* F*-b*Pffi^-y^;Wb^i:SJS*-&Sc: 
[ 0 o o 9 ] X, £©£5 &S£-{*li{b 7 xttffc 8 T*^ 

[ooio] *%®omm%#v Wv) */'jy->V 
mffik ilffl ©«£•#:£ 5l7c8iJX&±«M{b^ w 
[0 0 1 1 ] 

[ftffl] *«^T\ r^ij cry-by) j 
is, #y (p-7i-u» xtt4?y (i. 4-1-y 

[oo i 2] *»Wfc*»*«*5j?y (-rv) */yy~>v 
;US3#{±, <b7Xttfb8T'*?n« c-fv) *yyy 

^'fF, 0tf.fcf OTV) 4Vy>*a^f KXttT" 
av-r F£^m$Wc4oV>T^;l/L;U:©^P<ffi->;/ 
$vWb£fc*in*.TEjSS-e, Bb^ufyfct&z. tic 
<toT«if§?nSo 5fji*sjsss{±^?g~^80Tc©p^ 

iiLTtiilx.^ N.N- S^f-JM^ATS F, 7-fe 
[0 0 13] -traffic v*rMk£ViHZ^u>fy{tJsmm 

fb^-f&utmoy^fctK %mmmffle>*>v7vy? 

SfS^jgi: [09x.fcf> Tv/y-bi/xj (Synthesi 

s),736 H (1984) #M1 c C<DElSt4#©ft;9T?*to 

[0 0 14] 

Kb 9] 

Ar-Ar ' + NiX 2 Lm 

fbiORtffbi Hc^-t^n^fyitR&cX o T 

f#ena©-e&3 0 

[00 16] 

[fbi o] 

Ar " -X + NiX 2 Lm 



-* X-(Ar" )n. +n 2 -X+ NiX 2 Lm 



(10) 
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[CdT*, X-Ar" -X tt WV) *yjyA7YF (X 

[0017] ±3£©fij£fc:fc^T* Vum-v*Mk£ 

Walts n&fcfc*ftoWffllC&fc3kT* (l^fcfcS in si 
tuT?) ^jSLfcfeO^OSSffl^SCfcfe, Xli^#> 

jsxttEfltpaiHEJsic «fc otMts- v »t 

SO, ^©*14ffi{i?hLTfci, 1. 5- ^P*^* 
S/xy, 2, 2' - tftfDv'X h'J7i-/I/*X7^ 

[0 0 1 8] X, giJOTj&^LT, ±!B{b7Xt±{b8© 

oTft5x«:fb6fc^-r wv) y 

[0 0 19] 

[ffcl 2] [Ni" Lib] " + 2 e -^Ni°Lm * 
2 • X-Ni" Lb- Ar" -X+ 2 e -> X- 

[0 0 2 3] 

[ft 15] * 
X-fAf-^X + X-fAr^-X + 2e 



* [0020] for, ^rt^2{@o^pyy^-r§ 
mmmtm. (fv) *yu>^^-f k*2« 

tft§i*«f?KCiSrtt^rs Ni 0 Lm^M#-r§^i3~ 

{bl5tc^"f SJS^J; t) it 5Xttfb 6 (Ofi^ftA^fienS 

mmr b 9x^;U7 <7 L < t±x h 7if^7 
V^7Af r-77;l/*P#U- b*}gPLTmi5?i££ 
U tt&tcfcta&tfe ITOSifl, gL<fctJS& v 

wm&. wmxbvx (2, 2 - tr e y s») 

;WST*«-1.7V (Ag/Ag EfcfLT) ] -P«l¥3B7E*ff 
[0 0 2 1] 

[{tl3]Ni°Lm + X-Ar" -X -» X-Ni" Lm-Ar " -X 
[0 0 2 2] 
[ffcl 4] 

Ar" - Ar" -X+ Ni°Lm+ 2X " 



Ni° Lb 

-X-ttr-^X + 2X " 



[0 0 2 4] [llT\ X- Ar" -Xli (YV) 4V 'J > 
[0 0 2 5] IS-'y^Mt^itt, M^fi*6*frdW 

t±, mtfhux (2,2'- etry^y) x<y^;i/^ 

PV-fK [Ni(bpy)3Bn ] , ^p^Et?* (h'J7x- 
;l/*7.7f » [NiBr 2 (PPh3) 2 ] 3^lf5>ft 

So 

[0 0 2 6] 

[£K0|] tt"r\ *»W*Mli:JH«W»oiaBli:*Jt«l 

[0027] mmmi 

m7k<D\£X (7*i-)l7*b1-b) [Ni(acac) 
2 hlS^-r^] 44mmol, l. 5- •>^n^^^->*x> 

(114.8 mraol) * lOOnWbiUJ-yicfeffcLZ, 65.6mm 
ol© h 'J x^l/T^^-^A© h;l/xy^40ml^r?gT 
LK*S**T4fnffi=.y^;H8»Ta&SlfX (l . 5- 
-^atW'>*xy) x-y^rrt/ [Ni(cod)2 iiBS^-r^] 
£-a-$Lfc 0 CcDNi(cod) 2 £ h;H>*^ffgSL/:„ 

[0 0 2 8] C<DNi(cod) 2 4mmol£30ml©N, N- 
f;I/*;l/A7 5KEMb> 4mmol<Dl, 5- 

**s?x:/Rtf2. 2' - eeys>y*ftuu £££4 



mmolO 5, Z-y-Ju^JVymnZ-T, 60°C<DR" 
J&fflSn?24H#fiB£j&S-&;fc. t©EJSfc:«fct> (* 
/'jy-5, 8- s?-OW ©**fe©t&ttfi£»tff§5 
nfco C©»ttfi^»*»giJLTlSl*)WLfe«. x>y^ 
;Wfc£f^©^M1%£l&<fc*6fc, TEO (-O 

[0 0 2 9] (>f) T^tXTTk (29%) , (P) 

y-;K (;\) ^iyyV7$ymmm-}-bV'>J±<DU 

Jk®m (pH*3(cPB) , (x) 7^X77^ (*) 

igTk, (^) 

[0030] u±<ommmt>-Dtc&izwvm&vii*m 

K^84.3%, 7j<^ 4.0%, g^lO.9%, 0.0%^S 

Cfki 6] 




X 3.9%, giRll.6%) h(i{£-&L7c 0 Ttmfttiilcts 



(11) 
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t/^stt^WLT430. 7tm%mzmLx%±mm 
[0031] ±ie<Dfi£mi, xmmm-z&irco % 

g&87) *M~?Z>n&fo-£lib%Z.t-hm-Dfco 

coo3 2] zfc, imm&fofDfcwm^tYMt 

Tfe©®t&£*Lfc 0 

[0 0 3 3] 3028 m, 1623 m, 1577 s, 1498 vs, 1456 
m, 1375 s, 1354 m, 1235 w, 1197w , 1150 m, 1054 
at, 954 vs, 838 s , 788 vs, 679 m , 499 w , 419 
w. m^ltc* 8LZmL1tmifiLW1t*.*o w, m, 
s. vstt^ti^tiH^KiK, $*tiL<DW8L, 5S^»Jfc # 

[0 0 3 4] Sfc, ±|BfiHrtt©* : glJ§${±, **k bT 
HX^^ h;HC43VT*5345 , 320, 260 MfsfiEfctHB 

[0 0 3 5] MtC ±eS£#tt»^J»££tt£^L 
fee *UM#«r©lfijk fiSM'>l±&300 TCtt3l/>TSJ 

[0036] nmm2 

mmm 1 iz&^x 5,8- ■>7Dt4 ; / u >©ttt> 0 t 

4,7- i;^DD+;ijy^im iqw&Jim 
ffv\ #y (*/'jy-4, 7- ~>v;w oeafe»tt 

« % ^•y*;Wfc£^©*ttfc*«Kfefcfc» TI2© 

(-0 3&»6 (^) <omn.itm^TTm<DMfc&*&m& 

[0 0 3 7] (Y) Ty*-77k (29%) , (p) *Z 

CpH«3(cHfiD , (-) 7yt^7*, (*) 
Szk, (^) 

[0 0 3 8] «±©i^W*fcofcftfcl»ttfi£«o£JI 
K*83.5%, 7km 4.2%, ^f|l0.9%, ffiit 0.0%T*& 

Cfb 1 7] 




*K«»«J^i:TSS£#©tf-Wfll (K^85.0%, * 
X 3.9%, 8*11.6%) tm£-%LLTc 0 7C*^«ffcfe 



[0 0 3 9] ±b2©«£#&, *W^an*Mt 

j£ fc OI^T y ;W ^-^^i/3>^DYh^77 (GPC) fC 

cfco^M^MSLfctcia. m-m^m 7,900 at 

£jt^62) *WrSS^ftT?*S C fctfWofco 
[0 0 4 0] ife, ±Efi^{*©*^RiRX'?^h;H4 
Tie©«&*Lfc 0 
[0 0 4 1] 3042 m, 1614 s, 1577 s, 1558 s, 1490 
m, 1450 w, 1444 m, 1411 m, 1373 w, 1292 w, 1186 
w, 1151 w, 1057 m, 953 w, 892 s, 824 vs, 796 
m, 781 s, 683 s, 613 m, 452 w. GR^ttof' ft 
^LfcSRlRfiig^-ro w, m, s, vsl±*-ti-?ftg 

[0 0 4 2] $fc N ±ES£f*©*S«»Uu J^k rT 
h;l/t*5l/^T^I340 , 280nmttfifc:I±$£M>'i' 

[0043] Mt, ±Efi^»aft^e^tt*^L 

fee $«fi##T©*£3l, £SM4H±#J320 °Ct*3V^TW 
fcT<Ifrfctliflj£nfc 0 8«T900 X.&T-<Dtsmc*S^ 
TM*M / >©S'J^-«^17%T^c fco 
[0 0 4 4] ^SS^J3 
%MM 1 £43^T 5 , 8 - S?7D*4V U ^©ftfr 0 K 

2, e-^no^'jysffi^fttttt, eh*©*W£* 

fft\ #"J(*/<Jy-2, 6- v^;l>) ©*>££#& 

rm. -v*Mt&tsm(o*iiimi*®<rctbic, te© 

(Y) *>e (*\) ©»K*J8^TTi3©IBli:&4»lHlf& 
[0 0 4 5] (Y) TVt-T* (29%) , (p) *5 
(pH*3fcII8D . (-) 7>t^7*. 

(*) fiTk.- (^) 

[0046] u_t<Dffi&tmfr i rc'mcMtfm&vszn 
j»as84.8%, 7k* 4.0%, g^n.i%, mm q.o%x& 

[ftl 8] 

m 3.9%, mmn.6%) tsir-ftLfe. Tc^^tts 

« WHff i:ffgffi©P^©Ml±, ±tc c ©S^HfiWi^ 



(12) 
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fifi¥^?*15000 (S-& 
g#J118 ) *^fSfi^*"P*Silfc*<fe^ofco 
[0 0 4 8] *fc, ±ea^»©*^«RlR^^^h;I/ii 

[0 0 4 9] 3050 m, 1583 s, 1548 m, 1476 s, 1456 
m, 1355 w, 1294 w, 1192 s, 1130 m, 1058 s, 882 s, 
828 vs, 771 w, 658 n, 481 in m^licn ^tkLTc 
®JRffiS%^-r o w, m, s, vsfi&*§^» 

[o o 5 o] *fe» ±ca-&ft©4 s «»«tt. f**k ri 

HX^* h ;!/ 1 43 V ^T&436 , 293nmftj£{-itSW ~> -V - 

gfgT 9001CS TOj!)PlfttCfel^TSfijgE / >©iiJ-&{±^28 
[0 0 5 1] HJ60IJ4 

*BSC»J lfcl*5^T 5 , 8- ^7n*4V»jy<0fU>t>K 

1,4- s^/nt-f 'J y^fflt/^cfifeti, nm&Si 
ff*ffv\ #u wv+yjy- i,4- s;-ow © 

Tf2<D Of) 3b^e» (*\) ©»K*fflu^TTCO«itc#^ 

[0 0 5 2] (^) 7y^-77j< (29%) » (n) ^ £ 
y-;k (/\) xfl/yi?75 h 'J *A£>*g 
*»* (pH*3fcHlD x (-) Jy^-TvK (*) 

(*\) 

[0 0 5 3] tt±©i^*m>ofclifctsmS£1fr&* 

J^M183.5%, 4.0%, ^illO.6%, IUR0.03%T?a& 
•3, 

[ft 19] 




^s^jt^t-rsfi^ttcffsfii (^*85.o%, 7j< 

M 3.9%, g^ll.6%) tBtfHSLfe. 7C*^«ffc:* 

t#6nrcft^ttfi-&»oft:i9(C7K-r * o 

[<b2 0] 




$t±95%T*SofCo 

[0 0 5 4] ±K©M£flttL 4=IIRtf^Dn3h;I/AK: 

*«£Lfcfcc:5* GPC ©|g»-ett»¥*9^« 2,600 
(S£ffi^2i) , ftf^©*g*T*i4S«¥JS#?* 
2,000 (S^s«i6) *wr*«*f*T?»Stfctf«o 

[0 0 5 5] ±Efi^*o*WRiR^^ WWi 

[0 0 5 6] 3042 m, 1613 s, 1570 m, 1539 s. 1501 

vs, 1450 w, 1368 m, 1333 m, 1287m, 1253 m, 1161 

m, 1143 m, 1022 w, 965 vs, 915 m, 870 w, 796 

m, 761vs , 629 s , 461 w, 429 w. (9&ttai l WL 

*^rc®M&m*rtt a w, m, s, vsti^en^nfi 

To ) ±EOffl£»SSttl,vfftfeKBr^U'yh«tre0t, 

[0 0 5 7] ±a5fi^»©4=IKS»tt, *J 

ll7N^^h;l/K*5V^Ti^370 , 260naf*i£fcttigW'>-V 

[0 0 5 8] ±£«£#tt«i/'4&&£tt*jj*L 
[0 0 5 9] H$$!l5 

15 cm 3 ON, N- i^f\fr*;l/A75 FUlO.3 mmol© 
1 , 4- ^P^V+yj>i:0.15 mmol Oh'jX 

(2. 2' - wvtsy) -y>n],m 

[Ni(bpy) 3 Bn ] , 3.75 mmol (DMWMWtT V 7Xf;l/ 

[(C,Hs)«NC10.) ] *»j*U «SI«»ftlI«bfc. £ 
ft£, Hff&tflSS£ LTS&K ( 1 x 2 cm= 2 c 

m 2 ) „ &mMtLxwm*%L*)mncwmich 

tU S£Sg60°C, «fl¥«ft-1.7V (Ag/Ag * tC^LT 

<^*{s, wTraao T-i6i^ra«fl?s^ff 3 isffi± 

£Jt&BRS$fll [#'J WV*/'J> 1. 4->V 

)i) ] A^enrco c©M«fi^9^»t)aitm - 

[0 0 6 0] (^) Tyt-T?^ (29%) , (P) 
tK^M (pH*3lcSilE) > (-) 7^-77K (*) 



(13) 
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fi*s (*\) **/-?i 
[006 1] ^©^tW»t»ofcttfcWRa^«*J| 

[0 0 6 2] 3048 n, 1614 s, 1571 m, 1543 s, 1504 
vs, 1449 w, 1372 m, 1333 m, 1283m , 1254 m, 1161 
n, 1144 m, 1024 w, 965 vs, 914 n , 870 w , 796 
m, 763vs, 629 s, 462 w, 425 w. (ffc^ttaf' 

7h\,rmm.w^^t o w, m, s, vsitznzn^ 

To ) ±SB©SI^S*tt^-rnt.KBr^l/'yh^T?©fe 
©T&So 

[0 0 6 3] Sfc, iES^fto^qWSfttt, Rl 
bMC&^Xgl 370, 260nitfi£fc:tfc««*>+ 

[0 0 6 4] Lnsox^^h^f-^a, ftenfclt 
feit«a^*AV nfflM 4 fc*vvr»&nfe{t 1 9 *s 

[0 0 6 5] £A0!I6 

yjy- 5, 8- ->V;i/) Rtf#u (*/u>- 4, 7 

ffi&z#tbrc 0 mymm&p(Do*> P y umit. Tie 

©»lfc*tf»2fc,fcDS^©gtt#Gl©#«* (a 
. )Rtf«^©S*lltfFlRl©#«* (a.)i:l!lfttfl-t&n 

So 

[&1] 

3 <y z 

Pv = 

5 + 4 <y 2 

[&2] 

/ ar 1 - a z \ * 
5 * ^ ) 

\ or. + 2 a t / 

fi£oT, a. >a 2 ©&ftT*Ji* 5* =lt40, p 
, ,±l/3fcft£ 0 
[0 066] HSfigtJ 1 TWcX V (*/Vy~ 5 , 8 - 

9 mm mswmzxmcxv &/vy- 4,7- 

5>-t*;W S^-Wcoi^TOp. ©ffitt^n^ftp. ^0. 
33. pv ^0.01©ffi£^Lfro £<D£5lC sJ?U (4V 
'jy- 5, 8- S^Y/W ©p, *«IWtfc**V^|H:, 
fl5^?±ilil«}oT(0^a$ (a, ) l^C 

fc**i/tvs 0 iinfcwu #u (*/yy- 4, 7 
- ©pv mtfticbz^mt. n&&(Dmi 



[0 0 6 7] 

^SfS0!l4T^fe4?u wy+yu> 1. 4- SVjW 
S£f^*np*;W*»«*a&«±lcO'3tf, *pp 
*;l/i.*J®afct J; 5 Rfc < c i: «fe 0 S^ft©7 * ;1>A 
£#fc 0 £ ©fi-a-ft7 >f ^AJCO^TO . lmol/l©(C 2 Hs ) 
4 NCIO* £#tJ7-tr b—bV JWgJS^TIM 
**^2v£«l}£L;fco *©*§*, S^fi^«±, Ag/A 
g* KWLTtt-Z.lVPK-^^Sn. ®73lR]©*§3l 
fc45vVCI4»-2.0V (Ag/Ag * fc#LT©«<&) TliJF 

[0 0 6 8] *«W©5j?U wv+yj>- 1. 

4- 'MM S£#Ti#?>ftfcF-eyy> KF-try 
^'«{it±> 3j?u (ifu^y- 2,5- s^ow T*#^n 
s*fijtistfrai:itTSofe. #y d£ys»- 2, 5 

- y-Y;l/) Bc©ffi-pn®cK-e^ti5MW 
ftfbl=?tlT*£»3, £fc*f85f ©«£{*«# U (£'»*> 

- 2, 5- ^>T;l/) iiS*WtcS(H©n«S^%if-o© 

t% ±mmmt^ v-vy-yicts^xt* n sp\o f- 
©#y wy*yj>-i, 4- s?-ow a^-*^ v 

&V 1*1-7* VV (1-7Zlsyt1-hVVl±<D]£.foVll) 
£{fctfjt.6ft;fc. 4«Lfe#U WWJ>- l. 4 

x 10" 3 s cm"' yx • bM ©#* 

*v Ftt n!H«: F-tr^ys-e-sft^ 

KF-tr>ytffiCoTv--Sfe©fc**6tl*o 
[0 0 6 9] 

C5K9©j»*] *«m©#u Wv) +/uyyV;ufi 
7-<;bA^\©ffcSj«»*<Rr»3-p»S. X, *©«IJ6(c 

-ji-tzct tfx t s ft ee*© si? u 7 u - p y k ft 

[0 0 7 0] X, *fW3©£ffifc«fcftfcfx «ST*S§ 
Any yS©^f4BvCcfc 0 ^-©^fig^Efil 

v) *y u ^B*ia»t^ia-r* c tan?**,, 



(14) 



#Pjf1¥5-7 0 5 6 5 



5, 8->7dWJX 4, 

X 1, 4- V7u*:'CV3F;Vyt5£lf5, B- &7 
^tlfcfcSfcf* (a) , (b) , (c) Rtf (d) ©IR 



& ^'JV-O 1 H- NMR X^^h;l/T-t±7-10pp 

y >r v+y u y^yp h y©tr— jrtfsai 

?n/Cc X, U C- NMR T'fc. 120-160 ppm WJ> 

H2fc#U 4,7- SJ-OW O u C-NMRX 

^^h;l/*^-Tc cn6©ISm*»&, Mr#fiW%HlfPt 



